G protein-coupled receptor kinase GRK5 phosphorylates moesin and regulates metastasis in prostate cancer.
G protein-coupled receptor kinases (GRK) regulate diverse cellular functions ranging from metabolism to growth and locomotion. Here, we report an important contributory role for GRK5 in human prostate cancer. Inhibition of GRK5 kinase activity attenuated the migration and invasion of prostate cancer cells and, concordantly, increased cell attachment and focal adhesion formation. Mass spectrometric analysis of the phosphoproteome revealed the cytoskeletal-membrane attachment protein moesin as a putative GRK5 substrate. GRK5 regulated the subcellular distribution of moesin and colocalized with moesin at the cell periphery. We identified amino acid T66 of moesin as a principal GRK5 phosphorylation site and showed that enforcing the expression of a T66-mutated moesin reduced cell spreading. In a xenograft model of human prostate cancer, GRK5 silencing reduced tumor growth, invasion, and metastasis. Taken together, our results established GRK5 as a key contributor to the growth and metastasis of prostate cancer.